This study was conducted to elucidate the prevalence of gastrointestinal parasites in one humped camels (Camelus dromedarius) slaughtered at the Maiduguri Metropolitan abattoir, Borno State, between the months of January to June 2015. Out of the 202 fecal samples collected from camels of both sexes and analyzed for the prevalence of segments, worms or oocyts of gastrointestinal parasites of camels. The overall prevalence of 69.3% was recorded, Strongyle eggs 83 (41.1%) was the most dominant, followed by Strongyloides species 19 (9.5%), Coccidia 15 (7.4%), Trichuris species 9 (4.5 %), Ciliates 7 (3.5%), Fasciola species 2 (0.9%), Monezia species 2 (0.9%), Balantidium species 1 (0.5%), Amphistomes species 1 (0.5%) and Ascaris 1 (0.5%) respectively. Prevalent rate was higher in female 81 (40.10%) compared to the male camels 59 (29.21%). Prevalence was also found to be higher in adult 96 (47.50%) compared to young camels 44 (21.78). The occurrence of gastrointestinal parasites are more frequent in camels in slim body condition score 82 (40.49%) compared to camels in good body condition 58 (28.71%). It was concluded that gastrointestinal parasites of various species are still common amongst trade camels in the study area. This may constitute a major health and economic problem in the camel production in the arid and semi-arid northeastern Nigeria.
INTRODUCTION
The camel is an important part of the culture and agriculture of many countries and has existed as far back as the history of human civilization (Allen et al., 1992) . It is an important multipurpose animal which is found in the arid and semiarid zones of the world (Al Haj and Al Kanhal, 2010) . They have a unique anatomical and physiological adaptive characteristic of the harsh climatic condition of the desert areas (Rabana et al., 2011) . Camels are Saharan and Sub-Saharan animals, they are also important to the people of Sahel savannah for economic and agricultural purposes (Oryan et al., 2008; Sazmand et al., 2011) . Until the advent of motorized transport systems and the development of certain nomadic economics, it was referred to as the ship of the desert (Pwaveno and Arunsi, 2011) . Camel meat and milk has been reported to be a source of high quality animal protein especially in areas where other animals slaughtered for meat find it difficult to thrive (FAO, 2008; Kadim et al., 2008) .
The Nigerian camel population is mainly found around the arid zone of the country and this is shown from the slaughter figures recorded at 11,000 camels per annum in Borno State (Ghaji and Adogwa, 1986) . Camels are almost the domestic animal best adapted to the harsh environments and fluctuating nutritional conditions of the arid and extremely arid zones (Rabana et al., 2011) . They are known to tolerate a lot of parasitic infections of economic importance with minimal economic losses compared to many other livestock (Radfar and Gowhari, 2013) . However, camels can be infected with various gastrointestinal parasites which include nematodes cestodes, trematodes and protozoans. These are generally known to contribute to a great loss in most of animal production (Duguma et al., 2014) . The major clinical signs of parasitic gastroenteritis due to internal parasitism which include; severe diarrhea, stomach pain, weight loss, reduce production rate, decrease feed intake and subsequent death in more severe cases. The zoonotic aspects of these parasites are of public health significance (Allen et al., 1992) . Some of these helminth parasites also have zoonotic implication for those who work closely with camels (McCarthy and Moore, 2000; Razavi et al., 2009 ). This present study therefore aimed to determine the current status of the prevalence of gastrointestinal parasites in the one humped camels (Camelus dromedarius) slaughtered at Maiduguri Abattoir and to evaluate the risk factors such as age, body condition score and sex of the camels as its affects their health status and economic importance.
MATERIALS AND METHOD

Study area
This study was conducted in Maiduguri, Borno State which lies within the semi-arid zone of the Northeastern part of Nigeria, with an area of 69,436 sq.km. Maiduguri lies between Latitude 11 o N and Longitude 13 o E. It has a mean day temperature of 38 o C.
Sample population
The camels used for this study were trade camels brought in from the neighboring countries of Chad and Niger republic and presented for slaughter at the metropolitan abattoir of which the one humped camels (Camelus dromedarius) are the most predominant, while a few two humped camels (Camelus bacterianus) are also slaughtered at the abattoir.
Study design and samples size determination
A stratified random sampling technique was adopted to determine the prevalence of gastrointestinal parasites in Wakil et al. 97 camels slaughtered in Maiduguri abattoir. Fecal samples were collected from the Maiduguri abattoir.
Estimation of ages, body condition scoring and sexes
Ante-mortem examination and tagging of the camels before slaughter was conducted to evaluate their ages, body condition scoring and sex. The age of the sampled camels was determined based on dentition by dental eruption according to Payne and Wilson (1999) , Bello et al. (2013) and substantiated by information from Khan et al. (2003) . The body condition score (BCS) of each sampled camel was evaluated by visual observation and manual palpation according to the guideline described by Faye et al. (2001) . Scores of 1 to 5 (1 = very lean, 2 = below average, 3 = average or ideal, 4 = above average and 5 = very fat) have been adopted to assess BCS in camels (Gaden, 2005) . Notations of the fat status of spinous and transverse processes of vertebra, hollow of flank, and ribs described by Faye et al. (2001) ; and measurements of hump height and chest depth according to Gaden (2005) were used to score body condition. The qualitative notations described by Faye et al. (2001) were used with slight modification. For ribs, the scales were 1 = individually visible, 2 = slightly visible, 3 = intermediate, 4 = not very visible, and 5 = not visible; for spinous and transverse processes of vertebrae, 1 = very prominent, 2 = prominent, 3 = intermediate, 4 = slightly prominent, and 5 = not visible; and for hallow of flank, 1 = very visible, 2 = visible, 3 = intermediate, 4 = slightly visible, and 5 = not visible. For convenience, the camels were categorized into two condition groups as "poor" (BCS of 1 to 3) and "good" (BCS of 4 to 5) according to Robinson (2010) .
Since this work was carried in the abattoir, less number of animals was found with poor BCS whereas others were within good body condition score.
Sample size estimation
The sample size was estimated based on the formula described by Thrusfield (2005) and previous prevalence of 92.4% as reported by (Pwaveno et al., 2011) . But in order to increase the precision of the sampling in the study about 202 camels were considered.
Fecal sample collection
Fresh fecal samples were collected per rectum from each labeled camel using disposable hand gloves. Fecal samples were transferred into polythene bags identified, labeled and immediately transported to the University of Maiduguri, Department of Veterinary Medicine Research Laboratory for coprological analysis. Each sample was processed using the standard floatation and sedimentation technique to identify and classify the different gastrointestinal parasites or oocyst as previously described by Hansen and Perry (1994) . All parasitic eggs were identified morphologically as described by Soulsby (1992) , Urquhart et al. (1996) and Brar et al. (2011) .
Data analysis
The data collected were entered into Graph Pad InStat version 3.05. Descriptive statistic was used to determine the prevalence (p) of the parasites and the risk factors associated with the disease (age, sex, body condition score and apparent health status). Chi-square (χ2) test for their significant difference by using confidence level at 95% and P< 0.05 was considered significant.
RESULTS
Microscopic coprology revealed that some samples were positive for single and mixed infection of gastrointestinal parasite ova/oocytes. Ten (10) species of gastrointestinal parasites were recovered from the samples examined. The species include 4 species of nematodes, 1 species of cestodes, 2 species of trematodes and 3 species of protozoans. Overall prevalence rate of gastrointestinal parasites was found to be 140 (69.3%). The various prevalent rates of gastrointestinal parasites from the infected camels revealed that Strongyle eggs 83 (41.1%) were the most dominant followed by Strongyloides species 19 (9.5%), Coccidia species15 (7.4%), Trichuris species 9 (4.5 %), Ciliates 7 (3.5%), Moneiza species 2 (0.9%), Fasciola species 2 (0.9%), Balantidium species 1 (0.5%), Amphistomes species 1 (0.5%) and Ascaris 1 (0.5%) in descending order of occurrence in infected camels (Table 1) . Amongst the infected camels, females 81 (40.10%) were more infected than the male 59 (29.21%) camels. There was no significant difference (P-value = 0.9528 at 95% CI) between infection and sex of camels. Prevalent rate of gastrointestinal parasites were observed to be higher in adult camels 96 (47.52%) compared to the young 44 (21.78%). There was no significant difference (P-value=0.9774 at 95% CI) between infection and ages of camels. The prevalence of gastrointestinal parasites was found to be higher in camels with poor body condition score 82 (40.59%) compared to camels with good body condition score 58 (28.71%). There was significant difference (P-value = 0.0300 at 95% CI) between infection and body condition score of camels (Table 2) .
DISCUSSION
The present study revealed that trade camels brought for slaughtered in the study area harbors different genera of gastrointestinal parasites which include nematodes, trematodes, cestodes and protozoans which are of economic importance to the production of camels (Kamani et al., 2008) . This finding is consistent with those of Bamaiyi and Kalu (2011) and Mahmuda et al. (2014) who reported the same genera of gastrointestinal parasites in camels from Maiduguri and Sokoto, Nigeria respectively. Nematodes species were the most prevalent gastrointestinal parasites in camels followed by protozoans species, followed by trematodes species and cestodes species from the study area which also agrees with the report of Mahmuda et al. (2014) and Duguma et al. (2014) . The present study revealed an overall prevalent rate of 69.30% gastrointestinal parasites in the affected camels. This finding is lower than 92.4% reported in the same study area by Bamaiyi and Kalu (2011) whose study was conducted during the rainy season while the present study was carried out during the dry season. The variation in the prevalence rates may therefore be associated with the season of sample collection which is known to affect the worm burdens, abundance of parasites and its activities which are usually high during the rainy season. Considering reports from other parts of Nigeria, reports from the present finding was also lower than those reported in Sokoto with 78.0% (Mahmuda et al., 2014) and 78.5% in Kano (Al Haj and Al Kanhai, 2010) . Our finding was also lower than the 81.3% reported in Iran (Anvari-Tafti et al., 2013), 84.80% in Pakistan (Musadiq et al., 2013) , 62.7% in Tanzania (Swai et al., 2011) and 41.1% in Egypt (Mahmoud et al., 2008) . However, our finding is higher than 68.9% reported by Kamani et al. (2008) and 37.33% by Azhar et al. (2013) . The various differences from the reported prevalence rate of gastrointestinal parasites in camel from various researches may probably be associated to the different geographical locations of the study areas, time or periods of sample collection and variation in the techniques used for sample analysis or may be due to the husbandry system being employed by the camel pastoralist.
The result of the present study also concurred with the findings of 80.56%, 9.26%, 6.48% and 3.71% for nematodes, protozoans, trematodes and cestodes respectively reported by Mahmuda et al. (2014) . The result of the present study revealed that Strongyle spp. eggs were found more prevalently. The high prevalence rate for strongyle spp.is consistent with previous findings of other researchers (Bamaiyi and Kalu, 2011; Mahmuda et al., 2015) . This study supports previous findings that nematodes are the commonest helminths in camels (Swai et al., 2011; Duguma et al., 2014; Ibrahim et al., 2016) .
The finding of the present study revealed high prevalent rate of gastrointestinal parasite infection in female camels compared to the male ones. This finding agrees with those of Bamaiyi and Kalu (2011) . Demelash et al. (2014) also reported higher gastrointestinal parasite burden in female camels compared to the male ones. This could be associated with the fact that female camels' physiological peculiarities which usually constitute stress factors may be immune-suppressing which may make them to succumb to infections by the parasites than males even where both sexes share equal chances of exposure to the parasite infections (Swai et al., 2011) . However, Mahmuda et al. (2014) reported a high prevalence rate of gastrointestinal parasites in male camels compared to the female ones. But the present study revealed that there was no significant difference (P>0.05) in the prevalence of gastrointestinal parasite between the male and female camels.
The result of the present study also revealed high prevalent rate of gastrointestinal parasites in adult camels compared to the young ones. This finding may be associated with several exposures of adult camels to the parasites during grazing compared to the young ones. Though, there was no significant association (P>0.05) between the age and occurrence of gastrointestinal parasites in the infected camels. This finding is consistent with those of Duguma et al. (2014) who reported none significant association between the prevalence of gastrointestinal parasites and the age of camels. The present study revealed that body condition score of the camel shows significant association (P< 0.05) with the prevalence of gastrointestinal parasites. The presence of the association between body condition and gastrointestinal parasites agrees with previous report of Swai et al. (2011) , however contrast the finding of Duguma et al. (2014) who reported the absence of association between the prevalence of gastrointestinal parasites and body condition score of camels in a similar study. This variation could probably be associated with the fact that loss of body condition in the camels could be due to other factors such as seasonal changes and the presence of other concurrent disease conditions which may suppress the immune system and make the camel vulnerable to parasitic diseases.
Conclusion
In conclusion, gastrointestinal parasites of various species are prevalent amongst one humped camel in Maiduguri, the occurrence was found to be more in female and adult camels. Therefore, there is need for strategic deworming of camel using broad spectrum anthelmintic, coupled with good management practice for enhancing the productivity of camels as well as other livestock reared in close proximity.
